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KLJKOLJKWLQJ WKH QHHG IRU WKH GHYHORSPHQW RI HIIHFWLYH
LQWHUYHQWLRQV
3K\VLFDO DFWLYLW\ LQWHUYHQWLRQV KDYH EHHQ GHOLYHUHG WKURXJK
IDFHWRIDFHFRQWDFWWHOHSKRQHFRQWDFWSULQWDQGPDLOPDWHULDOV
DQGJURXSEDVHGDFWLYLWLHV>@$OWKRXJKPDQ\LQWHUYHQWLRQV
KDYHEHHQHIIHFWLYH LQ VWLPXODWLQJSK\VLFDO DFWLYLW\EHKDYLRU













KDYH EHHQ VXFFHVVIXOO\ LPSOHPHQWHG LQ SURPRWLQJ SK\VLFDO





7KH SULPDU\ DLP RI WKLV VWXG\ ZDV WR XWLOL]H FRSURGXFWLRQ
PHWKRGRORJ\ WR GHYHORS D :HEEDVHG SK\VLFDO DFWLYLW\
SURPRWLRQLQWHUYHQWLRQ7KHVHFRQGDU\DLPVZHUHWRHYDOXDWH





7KLV VWXG\ XWLOL]HG D PL[HGPHWKRGV UHVHDUFK GHVLJQ WR




LQWHUYHQWLRQ 4XDQWLWDWLYH GDWD ZDV FROOHFWHG RQ RYHUDOO DQG
LQGLYLGXDOFRPSRQHQWXVHRIWKHLQWHUYHQWLRQDQGDQREMHFWLYH
PHDVXUH RI SK\VLFDO DFWLYLW\ DQG VHGHQWDU\ EHKDYLRU ZDV
FRQGXFWHG7KHIXOOVWXG\ZDVDSSURYHGE\WKH1RUWKRI6FRWODQG
UHVHDUFK HWKLFV FRPPLWWHH 16 DQG ZDV FRQGXFWHG
DFFRUGLQJWRWKHSULQFLSOHVRIWKH+HOVLQNLDJUHHPHQW7KHWULDO
ZDV UHJLVWHUHG ZLWK WKH ,QWHUQDWLRQDO 6WDQGDUG 5DQGRPLVHG










DJH RI  6'  \HDUV SDUWLFLSDWHG LQ IRXU SDWLHQW IRFXV
JURXSV²IRFXVJURXSQ IRFXVJURXSQ IRFXVJURXS
Q DQGIRFXVJURXSQ ²KHOGRYHUDPRQWKSHULRG




19LYR 465 ,QWHUQDWLRQDO DQG WKHPDWLF DQDO\VLV ZHUH XVHG
ZLWKLQLWLDOFRGHVJHQHUDWHGLQDV\VWHPDWLFIDVKLRQDFURVVWKH
GDWDVHW&RGLQJZDVFDUULHGRXWDQGFROODWHGLQWRWDEOHVZKLFK
ZHUH VHSDUDWHG E\ WKHPHV DQG VXEWKHPHV 7KLV ZDV WKHQ
UHYLHZHG WR HQVXUH WKH WKHPHV ZRUNHG LQ WHUPV RI HDFK
LQGLYLGXDOFRGH&RGLQJFKHFNVZHUHFRQGXFWHGRQDVXEVHWRI
WKUHH RI WKH ILYH WUDQVFULSWV E\ UHVHDUFKHUV H[WHUQDO WR WKH
















DOORFDWLRQ IURP WKH UHVHDUFKHU ZKLFK WKH &RFKUDQH 5HYLHZ





FULWHULD GLDJQRVHG ZLWK W\SH  GLDEHWHV PDQDJHG WKURXJK
OLIHVW\OH RU RUDO PHGLFDWLRQ RYHU  \HDUV ROG UHVLGHQW LQ
,QYHUQHVV,VOHRI6N\HDQG6XWKHUODQGDUHDVDQGKDGDFFHVV
WRDFRPSXWHUZLWK,QWHUQHWDFFHVV([FOXVLRQFULWHULDLQFOXGHG
WKH IROORZLQJ WUHDWPHQW ZLWK LQVXOLQ WKHUDS\ WR UHGXFH WKH
SRWHQWLDOIRULPPHGLDWHHIIHFWVRQJO\FHPLFFRQWURODQGQHHG
IRULQVXOLQDGMXVWPHQWXQDEOHWRXQGHUVWDQGVWXG\UHTXLUHPHQWV
RU JLYH LQIRUPHG FRQVHQW YLVXDO RU KHDULQJ LPSDLUPHQWV RU







3DUWLFLSDQWV PHW ZLWK WKH UHVHDUFK QXUVH RQ WKUHH RFFDVLRQV






DFFHVV WR GLDEHWHVVSHFLILF SK\VLFDO DFWLYLW\ LQIRUPDWLRQ EXW
QRWLQWHUDFWLYHIHDWXUHVDQGWKHFRQWUROJURXSUHFHLYHGOHDIOHWV
EDVHG RQ WKH ZHEVLWH PDWHULDO (DFK RI WKH WKUHH VLWHV ZDV






WR WKH VLWHZLWKRXW ORJJLQJ LQZDVQRWPHDVXUHG7KHXVHRI
LQWHUDFWLYHIHDWXUHVRQWKHVLWHZDVUHFRUGHGIRUHDFKSDUWLFLSDQW






DQWKURSRPHWULF PHDVXUHPHQWV DQG JO\FDWHG KHPRJORELQ
+E$FDPHDVXUHRIJO\FHPLFFRQWUROERWKRIZKLFKPD\EH









FRQVHFXWLYH ]HURHV ZDV FRQVLGHUHG QRQZHDU WLPH DQG ZDV
H[FOXGHGIURPDQDO\VLV7KHIROORZLQJ)UHHGVRQDGXOWFXWSRLQWV
ZHUH DSSOLHG WR FDWHJRUL]H SK\VLFDO DFWLYLW\ >@ VHGHQWDU\










D KLJK SHUIRUPDQFH OLTXLG FKURPDWRJUDSK\ +3/& PHWKRG




QRUPDOLW\WHVWLQJ UHSHDWHGPHDVXUHV DQDO\VLV RI YDULDQFH













([FHUSWV IURP IRFXV JURXSV DUH GLVSOD\HG LQ 7DEOH  DQG
0XOWLPHGLD$SSHQGL[
9LUWXDO&RDFK
*URXSVKLJKOLJKWHG DSHUFHLYHGQHHG IRU VXSSRUW WR LQFUHDVH
WKHLU SK\VLFDO DFWLYLW\ ([FHUSW7R DFFRPSOLVK WKLV WKH
























































XVLQJPHWDEROLFHTXLYDOHQWYDOXHV >@ DQG WKHGLVWDQFHZDV
DGGHG LQWR D FKDOOHQJH ([FHUSW  8VHUV FRXOG SLFN D
FKDOOHQJHWRFRPSOHWHRYHUDIHZZHHNVRUPRQWKVDQGLQWKHRU\





+LJKODQG5HJLRQ SLQSRLQWHG VR XVHUV FRXOG ]RRP LQWR WKHLU











 LQ WKH ,QIR* ZKHQ ORRNLQJ DW %0, WKHUH ZHUH QR
VLJQLILFDQW GLIIHUHQFHV DFURVV WKH JURXS 0HDQ GXUDWLRQ RI
GLDEHWHVZDVKLJKHVWLQWKH,QIR*DQGORZHVWLQWKH,QWHU*
6'\HDUVYHUVXV6'\HDUV





7RWDO ORJLQFRXQWVIRU WKHZHEVLWHZDV2YHU WKHILUVW
PRQWKVHDFKSDUWLFLSDQWORJJHGLQDQDYHUDJHRI6'












































































































































































 PLQZHHN DW  PRQWKV G  7DEOH  UHSRUWV WKH
$FWL*UDSKDFFHOHURPHWHUGHILQHGSK\VLFDODFWLYLW\UHVXOWVEURNHQ
GRZQLQWRJURXSVDWEDVHOLQHPRQWKVDQGPRQWKV
7KH ,QWHU* LQFUHDVHG LQ OLJKW LQWHQVLW\SHUFHQWDJH IURP
6'DWEDVHOLQHWR6'DWPRQWKVG 7KH\





































































7KLV FRPSRVLWH VWXG\ LV XQLTXH LQ WKDW LW UHSRUWV RQ
SDWLHQWLGHQWLILHG IHDWXUHV RI D :HEEDVHG SK\VLFDO DFWLYLW\
SURPRWLRQLQWHUYHQWLRQRYHUDOODQGLQGLYLGXDOFRPSRQHQWXVH
RI WKH RQOLQH LQWHUYHQWLRQ WRJHWKHU ZLWK FKDQJH LQ SK\VLFDO
DFWLYLW\3DWLHQWLGHQWLILHGIHDWXUHVLQFOXGHGDSK\VLFDODFWLYLW\
WUDFNHUXVHUVXSSRUWJRDOVHWWLQJDVNWKHH[SHUWZKDWLVRQ
DQG LQWHUDFWLYH FKDOOHQJHV 2I WKH LGHQWLILHG DQG LQFOXGHG




RI WKH LQWHUYHQWLRQ ZKLFK LV FRPPRQ LQ :HEEDVHG
LQWHUYHQWLRQV>@+RZHYHUZKHQHGXFDWLRQZDVFRPELQHG








WKH FXUUHQW LQWHUYHQWLRQ (YHQ WKRXJK WKH ,QWHUQDWLRQDO
2UJDQL]DWLRQIRU6WDQGDUGL]DWLRQSULQFLSOHV>@²UHFRJQL]HG
WRHQVXUHTXDOLW\PDQDJHPHQW²ZHUHIROORZHGZLWKPRUHWLPH
XVHUGHVLJQ ZRUNVKRSV ZRXOG KDYH EHHQ KHOSIXO 7KHVH
ZRUNVKRSVZRXOGDOORZWKRVHXVLQJWKHVLWHWRWHVWWKHIHDWXUHV
WKH\ GHHPHG WR EH XVHIXO LQ DQ LWHUDWLYH IDVKLRQ LQ SURFHVV
HYDOXDWLRQ WR GHWHUPLQH WKHLU UROH LQ SURPRWLQJ DFWLYLW\
/RQJHUWHUP LQWHUYHQWLRQV VKRXOG EH FRQGXFWHG WR DVVHVV




VLJQLILFDQWFKDQJHZDV UHSRUWHG LQSK\VLFDODFWLYLW\ OHYHOVD
WUHQGWRZDUGLQFUHDVLQJSK\VLFDODFWLYLW\ZDVUHFRUGHGLQWKH






WR LQFUHDVH WLPH VSHQW LQ SK\VLFDO DFWLYLW\ $FFHVV WR




LQ SK\VLFDO DFWLYLW\ 7KH UHDVRQ IRU WKLV LV XQFOHDU EXW WKLV
SDWWHUQZDVPLUURUHGLQWKHFRQWUROJURXSDQGVHDVRQDOUHDVRQV
GHVFULEHG LQRWKHU VWXGLHVFRXOGEHSRVWXODWHG WRH[SODLQ WKH
SDWWHUQ>@+RZHYHUDVWHSSHGZHGJHPHWKRGZDVXVHGIRU
UHFUXLWPHQW LQWR WKH WULDOZLWKHTXDOQXPEHUVRISDUWLFLSDQWV
UDQGRPL]HGLQWRHDFKJURXSSHUVLWHDQGHDFKVLWHVWDUWLQJWKH
LQWHUYHQWLRQDWDVHSDUDWHWLPH*LYHQWKDW WKHVHUHVXOWVZHUH
QRWREVHUYHG LQ WKH,QIR*PDNHV LW OHVV OLNHO\DQGUDLVHV WKH
TXHVWLRQ RI ZKHWKHU LVVXHV ZLWK WKH LQWHUDFWLYH SDUW RI WKH
ZHEVLWHPD\KDYHEHHQDIDFWRU

















WLPH DV LQGLYLGXDOV EHFDPH PRUH DFWLYH 7KH EHQHILWV RI
GHFUHDVLQJVHGHQWDU\VSHOOVDUHEHFRPLQJPRUHZLGHO\VWXGLHG
ZLWKLPSURYHPHQWVLQPHWDEROLFKHDOWKVXJJHVWHG>@DQGDQ
DFNQRZOHGJPHQW WKDW GHFUHDVLQJ VHGHQWDU\ WLPH LV MXVW DV
LPSRUWDQW DV LQFUHDVLQJ SK\VLFDO DFWLYLW\ LQ WHUPV RI KHDOWK
RXWFRPHV>@0RUHRYHUHYLGHQFHKDVVKRZQWKDWHYHQSHRSOH
ZKR PHHW WKH FXUUHQW JXLGHOLQHV IRU SK\VLFDO DFWLYLW\ VXIIHU
DGYHUVH HIIHFWV IURP WRR PXFK VLWWLQJ WLPH LUUHVSHFWLYH RI
PHHWLQJSK\VLFDODFWLYLW\JXLGHOLQHV>@












:DLVW FLUFXPIHUHQFH ZDV XVHG DV D VXUURJDWH PDUNHU IRU
DEGRPLQDOIDWPDVVVLJQLILFDQWUHGXFWLRQVZHUHREVHUYHGLQWKH
,QIR*GHVSLWHDODFNRIFKDQJHLQZHLJKW6WXGLHVKDYHVKRZQ
WKDW HYHQ ZLWKRXW ZHLJKW ORVV LQFUHDVHG SK\VLFDO DFWLYLW\ LV
DVVRFLDWHGZLWKUHGXFWLRQVLQIDWPDVV>@ZKLFKFDQLPSURYH











)XWXUH UHVHDUFK VKRXOG LQFOXGH LQGHSWK IROORZXS VXFK DV
TXDOLWDWLYHLQWHUYLHZVWRH[SORUHWKHLVVXHVSDUWLFLSDQWVPD\RU
PD\ QRW KDYH KDG ZLWK WKH LQWHUDFWLYH IHDWXUHV DQG VR
SDUWLFLSDQWVFDQSURYLGHIHHGEDFNRQZKDWZDVXVHIXODQGRU
HIIHFWLYHLQSURPRWLQJDFWLYLW\DQGHQJDJHPHQWZLWKWKHVLWH
$OO JURXSV UHFHLYHG QHZ LQIRUPDWLRQ RQ WRS RI XVXDO FDUH
SURFHGXUHV 7KH LQIRUPDWLRQ UHFHLYHG ZDV GLDEHWHVVSHFLILF
SK\VLFDO DFWLYLW\ DGYLFH WR DLG LQ WKH SURPRWLRQ RI SK\VLFDO








DFWXDOO\ XVHG 7KLV VWXG\ VXSSRUWHG WKH XVH RI D :HEEDVHG
SK\VLFDO DFWLYLW\ SURPRWLRQDO LQWHUYHQWLRQ WR FRPPXQLFDWH
SHUVRQDOL]HG SK\VLFDO DFWLYLW\ HGXFDWLRQ ZKLFK UHVXOWHG LQ






















































































































 7KLV LV DQ RSHQDFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH &UHDWLYH &RPPRQV $WWULEXWLRQ /LFHQVH
KWWSVFUHDWLYHFRPPRQVRUJOLFHQVHVE\ZKLFKSHUPLWVXQUHVWULFWHGXVHGLVWULEXWLRQDQGUHSURGXFWLRQLQDQ\PHGLXP
SURYLGHGWKHRULJLQDOZRUNILUVWSXEOLVKHGLQ-0,5'LDEHWHVLVSURSHUO\FLWHG7KHFRPSOHWHELEOLRJUDSKLFLQIRUPDWLRQDOLQN
WRWKHRULJLQDOSXEOLFDWLRQRQKWWSGLDEHWHVMPLURUJDVZHOODVWKLVFRS\ULJKWDQGOLFHQVHLQIRUPDWLRQPXVWEHLQFOXGHG
-0,5'LDEHWHV_YRO_LVV_H_SKWWSGLDEHWHVMPLURUJH
SDJHQXPEHUQRWIRUFLWDWLRQSXUSRVHV
&RQQHOO\HWDO-0,5',$%(7(6
XSL•FO
RenderX
